Abstract Escherichia coli (E. coli) O157:H7 was first recognized in 1982 after investigation of two cases of hemorrhagic colitis and hemolytic uremic syndrome. E. coli O157:H7 the shiga toxin producing strain of E. coli are most commonly involved in many outbreaks of human and animal diseases with low infectious dose. Human infections caused by E. coli O157:H7 are due to consumption of undercooked ground beef, raw milk and raw milk products, water, cold sandwiches, vegetables, raw apple cider and person to person contact. Due to low infectious dose and different mode of transmission it is essential to develop more rapid and sensitive methods for detection of shiga toxin producing E. coli. In this review different molecular based detection methods are discussed. PCR speeds up the analysis time and amplify small number of microbes are described along different variations of PCR following DPCR, omitting the tedious step of DNA extraction. Genomic techniques are reviewed along further epidemiological typing like phage typing and biotyping. Biosensors provide real time detection described along with use of fluorescence and microscopy. Emerging technologies including microarray, molecular beacons and lab-on-a-chip are described along with new improvements in molecular beacons. Merits and demerits of each approach discussed are examined throughout the article.
produced by E. coli O157:H7 in the intestine [8, 9] , begin illness with watery diarrhea followed by bloody diarrhea called HC [10] . Sometime A verity of methods developed includes culturing on specific media, assessing of biochemical characteristics, screening and serotyping for existence of virulence factors. However these methods are not rapid and reliable to differentiate such pathogenic strain from other stx producing E. coli. Therefore this paper describes a number of sensitive molecular techniques used for isolation and identification of STEC O157:H7 from different sources.
Molecular detection of E. coli O157:H7
There are several ways for detection of E. coli O157:H7, among which the below diagram demonstrates the main methods discussed in present review (Figure 1 ) [85] studied spinach for presence of E. coli O157:H7 by using electro chemiluminescent (ECL) assay and fluorescence based cytometric bead assay. The ECL system detected >0.1 cfu of O157:H7 from per gram of spinach after enrichment of 5 hour, with total assay time of 6.5 hour. Cytometric bead assay detected >0.1 cfu per gram after enrichment of 7 hour, with total assay time of >10 hrs. The author demonstrates both biosensor based assays are sensitive for rapid identification of EHEC O157:H7 on produce in time frames as compare to other testing formats. Biosensor is also used with surface plasmon resonance (SPR) for rapid detection of O157:H7. BIAcore, as shown in Figure 3 coli for bioluminescence based recognition of EHEC O157:H7. The detection limit found was 3.2*10 1 cfu per ml with examination time of 20 min. ELISA lab-ona-chip requires "labels" secondary antibodies, e.g. fluorescent dye, gold nanoparticles and chemiluminescent dye, with a couple of steps of rinsing. Many options advanced that don't require "labels" e.g. label unfastened immunoassay lab-on-achip. SPR in lab-on-a-chip is a well-known label-unfastened immunoassay lab-on-achip. In SPR lab-on-a-chip the gold surface is immobilized with antibodies. The chip of sensor is discovered to flow channel to ease the goal solutions and successive rinsing [103] (Figure 7) . Fernández et al. [108] decided the antibiotic detection from milk using SPR lab-on-a-chip approach. The detection limit found becomes 1.1-2.1 ng per mL in diluted (five-fold) milk. Carbon nanotube (CNT) immunoassay lab-on-a-chip is popular "label-free" immunoassay lab-ona-chip with advantage of increased electronic properties and fast electrode kinetics. There are two kinds of CNTs, single walled CNT (SWCNT) and multi walled CNTs (MECNT) [103] . GarciaAljaro et al. [109] described CNTs based immunosensor for O157:H7. Detection limit found for was 10 3 -10 5 cfu per mL. These lab-on-a-chip methods can identify pathogens at the consumer level, in farms, distribution systems and packaging/processing facilities. Quite now there are many difficulties to be designed prior to exercise these lab-on-a-chip sensors in different field demands [103]. 
Conclusion
In this review we have examined different molecular approaches antiquated for detection of E. coli O157:H7. As a result of low infectious dose and ability of causing more and more outbreaks, rapid and sensitive approaches are needed for diagnosis of serotype O157:H7. A summary of all the assays is given in Table 1 . Conventional assays are tedious and labor intensive. However application of molecular techniques rapidly and accurately full fills such limitations. PCR based detection methods (molecular methods) show notable advances and made detection easier. However the process could be reticent by food matrix and non-target DNA obtained from food origin. These complexes result in reaction frustration and false negative outcomes. DNA extraction was also famed to be a time consuming process. Finally it was noted that IMS or enrichment procedures are still needed to increase analysis of time. Among many variations of PCR, despite their drawbacks RT-PCR and mPCR made detection much easier for all researchers. DPCR omit the time consuming process of DNA extraction. Genomic techniques like PFGE and restricted fragment length polymorphism are described along with phenotyping (Table 1). As described above, Genomic techniques have many limitations e.g. require high professional experienced personals. Biosensor assays allot fast analysis time and real time measurement. As compared to other described methods, this method require less preparation time. Ordinarily enrichment procedures are not necessary. Biosensor is used with SPR for rapid detection. Fluorescent and microscopy have been described too for detection methods. Emerging technologies like microarray along with molecular beacons and Lab-on-achip assays described, allot rapid analysis and real time measurement without preenrichment. According to researchers, new designed improvements in molecular beacons are applicable for simultaneous identification of target DNA sequences by single run. However each method has its own advantages and limitations, decision for choice of detection method will require noticeable balance between some factors e.g. speed, specificity, sensitivity, discrimination power and accessibility of skilled personnel's. Consequently depend on the aloft conclusion; more research is needed to progress more specific, rapid and systematic techniques for diagnosing pathogenic bacteria including E. coli O157:H7. 
